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(57) Abstract: 

PURPOSE: To obtain an apparatus, which can positively 
detect the surface flaw expressed as a magnetic particle 
pattern without missing and can perform the surface-flaw 
detecting work efficiently. 

CONSTITUTION: On a moving truck 1, which can move 
on a material under inspection S, a magnetizing device 2 
for magnetic-particle crack detection, a lighting device 3 
for lighting the place of the magnetic-particle pattern 
expressing a surface flaw, a CCD camera 4, which picks 
up the image of the magnetic-powder pattern, and a 
6-inch type liquid-crystal color display 1 1 , which displays 
the image signal from the camera 4, are provided. The 
camera 4 is provided so that the optical angle formed by 
the optical axis and the surface of the material under 
inspection becomes 60-90 degrees and the magnification 
of the image of the size of the magnetic-particle pattern 
on the screen of the display with respect to the actual size 
of the magnetic-particle pattern on the material under 
inspection becomes 0.9-1.2. In this way, the image of the 
magnetic-particle pattern expressing the surface flaw can 
be sensed with naked eyes by observing the screen even 
under the state wherein the moving truck 1 is moved on 
the material under inspection. 



KOBE STEEL LTD 

KONDO AKIO 
TAMADA MOTOI 




la Za o( ^ 2 ^ la 



COPYRIGHT: (C)1 994,JPO&Japio 



MicroPatent PatSearch - JP06050941 1/1 ^—iy 



MicroPatent® PatSearch FullText: 



Record 1 of 1 



Search scope: US EP WO JP; Full patent spec. 
Years: 1836-2001 

Text: Patent/Publication No.: JP06050941 

[no drawing available] 




Go to first matching text 



JP06050941 



MAGNETIC PARTICLE CRACK DETECTION TYPE SURFACE FLAW 

KOBE STEEL LTD 
Inventor(s): KONDO AKIO ;TAMADA MOTOI 
Application No. 04205007 JP04205007 JP, Filed 19920731, 

Abstract: PURPOSE: To obtain an apparatus, which can positively detect the surface flaw 
expressed as a magnetic particle pattern without missing and can perform the surface-flaw 
detecting work efficiently. 

CONSTITUTION: On a moving truck 1, which can move on a material under inspection S, a 
magnetizing device 2 for magnetic-particle crack detection, a lighting device 3 for lighting the 
place of the magnetic- particle pattern expressing a surface flaw, a CCD camera 4, which 
picks up the image of the magnetic-powder pattern, and a 6-inch type liquid- crystal color 
display 11, which displays the image signal from the camera 4, are provided. The camera 4 is 
provided so that the optical angle formed by the optical axis and the surface of the material 
under inspection becomes 60-90 degrees and the magnification of the image of the size of 
the magnetic-particle pattern on the screen of the display with respect to the actual size of 
the magnetic-particle pattern on the material under inspection becomes 0.9-1.2. In this way, 
the image of the magnetic-particle pattern expressing the surface flaw can be sensed with 
naked eyes by observing the screen even under the state wherein the moving truck 1 is 
moved on the material under inspection. 



IntM Class: G01N02784; 



http://www.micropat.com/ cgi-bin/ psiist 



01/07/09 



(l9)BWmJr CJ P) (12) i2t ^ # 1^ ^ $g (A) (lO'#fPdiSli>F.^#^ 

#11^6-50941 

(43)^5^ B ¥fifi;6ip(1994) 2J^25B 



G 0 1 N 27/84 



(2i)aiSi#^ 


i}?SiT4- 205007 


C71)thEIA 


000001199 












^/iS. 4 ^(1992) 7.^31 B 










C72)f&0^^ 
























(72)%Bj^^ 
























C74)(^SIA 





(54) [|gB^t7)^Wf] i£;£fe}^«^^®ffi^ai^S 



(57) mm 




la 2a p 2 2a la 




^^itt-^-rliljif-:^-:^: L .. '7 '^0 SI B o 1^ r 

Tt T r '-o ^ [ui ;;ire r to i- :3 - ^ ' ^^^'T^m^ t '^m :t . 

r^^l^ ^ - f /i^ f : o R u 3lZ t: ^ 1^ ^^0 iU 1] _L . 1 .f ^ . f c 

[0 0 0 1 ] 

^ , L 7^ ^ i> s fEt.^ tti t ^ a f 7 X -5 ^ i 1 U f : 

[ 0 0 0 2 ] 

^ f^^ra^ ? ^1- 5 $r r: Er^ Sf^ .^n:: -r ^ gf^ T/ln/^ L. ti 

^ ^ e r r^i-mr-^ C^^rtBs I J: 6 m^^) c L r L , 
mil ^ . r^igTi?.^;!': v ^^ffiiuE^r^^S-cia^-c^ 

r 11 ;^ • @ rlil ^ - ^ ^ n « 1- . 5 I ^ T , ^ m ^ 

[ 0 0 0 3 ] z./:^5;^>^fct^l'-^'gr^ll^^'l^?^L -T^^. r/^t^ 

:^ f r ^' ; - 7t , o ^ rJ: A: -r 3-. L r S: 

i T . ' r ' :i ^ + v;- U i V T ■-/:' t O o . 

[ 0 0 0 4 ] 

j: 1- E TEt ai /i: ; -t . ^ J 1 ^ . 5 i9 v^/^iH 




#r^-T-06-050941 



LT S Wm-^^^'S-^t ? Z ::K-[S-W^i^ ^:h1^m^■- 

[ 0 0 0 5 ] -r 1 "C' t^;':^;^^^ @ ^ 'Ji'-J;. trt^f.)!,^^ L x 

[ 0 0 0 6] 

:1c . 1 • r - 1 : ^ ?5 fl.W t f • > if ^ 1^ i . 1 cTj Si] t.^ 41: { i t 

^ ^ \:k ^{r^o^m^tmy:'i~'r^B?: in- r v^^i l. tc li;^ .^i 

5 Srl^^^ii J: o -P^^ 1^ 5 1 .i: i-i J: 1; , :^t,ir 

7t$ffl 7^ • t.^^^ r ^ S ^ '^^^ -r ^ ^ t)^60 901K t .5 
nil. m'fe:grt±ri:i^^t.5M:t-'^f^^1^^-l-7£{lt-t-r 

0 wti Pi ft ^ S jij S ± i 1 : t .5 r^^ f I t.f: iM ft ^ri; 

cOfg^^;i^0. 9 -1.2 t^^ D ^'>r-t^,iX^^^-:. t^-^^m 
[ 0 0 0 7 ] 

[ 1 ^ ffl 1 L^^^tm-^^Xom n r^: n s r,-^ Hi g { 1 

1 L. 6 ov^: : 1 J: o r t n- T . t'^ S t-t r: si i - 1"¥ 

- I V A: ;^ : ^ ,i n- -r an E r it -r i;;^ 1 n t ^ f ^ '/:• :S 
^ri5 r i S:; r ^ ^b i^^;^ ^ 1 ^ 




rfr^fW06-050941 



[0 0 0 8] Z(DX b \z,z.(rjyf{m\'^^'-bW-Mmk^^W 
[0 0 1 0] ;i-r. fi^iii^tet^^^^^v^-r. ^M\%'m.^%%^ 



{^.* a ill ffi ± 4bnt 5 { o V T ct:) 

>^[~x^ (1 0 ) ^ b/co ^u4^s rtft^a^ Lxcc 

^>rL^ (^f^B^BX^i? r— t-^^— ) -l-fflt/^Tti. 

[0011] 
[l^ 1 ] 








90 

ig 


85 

It 


80 

it 


75 
It 


70 

it 


65 


60 

It 


55 


50 


45 

it 


m 
s 

or 




@ 


@ 


O 


@ 


© 


© 


© 


© 


O 


A 


65Jg 


@ 


@ 


© 


© 


© 


o 


© 


o 


o 


O 


50 


@ 


@ 


© 


© 


© 


© 


© 


© 


o 


O 


35J^ 


© 


© 


© 


O 


© 


© 


o 


A 


A 


o 


20J5 






o 


© 


O 


o 


o 


n 


X 


□ 



({«%) 

^ t) Bg [c J; tj ^^-C' ^ 7i:;(,N o z. ci: ^ ^-r 



[0012] mi 

[0013] 



90i5 ^ <e o J: 9 (-f5:tt 5 ^ ^ r\ lift. 



CD ;^ ' . in ft ^ g g iU S ± { ^ t i- 5 ^iS fe' tl 't:i ft. 

[0 0 14] :i.^?J^^rJ:, f^S^-^*:ffMi. (ffih) ^t^ftg. 
J: U^^^f^ ^ ^iS;^.^^ 150 niniy T-^r>®] ^ it T V ^ -5 4:^ 



■i^ g c/,^ lU ® Ji t ^ ft -5 ^'o fl tf, i® 



[ C 0 1 5 ] 
[^2] 



(5) 



!ft Iff! ¥06-050941 







(* 1 ) 




0. 7 




( * 2 ) 


0. 8 






0. 9 






1 . 0 




—1— 


1 . 1 






1 . 2 




a 


1 . 3 




^^A^^a ( * 3 ) 


1. 4 




( * 3 ) 



* 3 : ^S{t^a(^tIi?fc>^Lrf$KiSJ^ig:*: 



[0 0 16] ^C0S.-^^^2 iC.^i", ^2;6-^bS^?^tL 

6v ^rJi-'^co,-^ .-^ ^ > x^ig-^'rCiiTE Lr?5^^j%:^ttil^- 
^^M 1 5 * I W ^ ^ f ■ - 1 1 -t- 5 iM j t ^ >T^ :g a c/:> M S ± i ^ 

^oMte^jS*a«'tJlljt^-rri:OOf^'^;^^0. 9-1.2 hf^^^l 

[0 0 : 7] 

ft SS-t'r! ll A ^ '^'J HJ [3 ;o J . 
[ 0 0 1 8 ] ra 1 Ik<J[2] 2 t.-4ot/^-C. 1 ■rX0M-^^->\k\^i 



'^m.2\t. tf5-t^tts ''VBf^;^-bt^r-ftTtit^& 
^ -i 1^ J i H ^ ^ :i 1 1 ^^ ' S ^ ^ g ; - ' r ' Sf^ ;Vf T ^ f ^ :^ L 

6 -: 1/ ^ 5<-. CCD .i? 5-"' — '"J :^ y 4 \-l . -5: r:"^f^r:^ 




(6) 



[ 0 0 2 0 ] 5H%i^^Wt^V<. eitm^W^i-l^^mxh 
, r r.-^.iic c D.t? — 4 L , ^^'7t$a 

t -f <5> A: ^^ Oj- 1, (7:^ r .t-:^ -t o '""-^^ ft'S "C- L o T F^j 'JUv fr: ^ ^cC ^ 

1.3:^^ tn-T'^ ■ 'ta 1 ^-^'-t.-MS 5 Hint ^ TT/:'^E?f.'-5r^ce 
^ 2 6 1 1 a . 'C ^t:- v5 ^ K^i L i - ^ it 6 ±T 

fp: ( 1 cr. (J o ?^^^ ^ 1 1 SlaSiniS] ^ 6 a ' 13: i b n X 1/ ^ 

[ 0 0 2 1 ] 1 ^t 5 ;i [1 ^ n ^ 2 ^^r] tt^/i 

.1: f *. .J: I;") . tf^j] iH i tOJigK - -'f 7^idi' biTE o ^^C)o 
L T . C C D V — -4 . 4^0/":' [S 7t 't^' 'L. 8 

//^oT. C C D .-^ 4 t.oyc^fi'^/iC i3 |1D^[-J:. 

4 zX-^^ry;M\r^7i': c h 8 ri'S^^--^^:!^-^"^ y 4 f^T^ 

oTWo^ C C D -t? — 4 t7^?i^.r.^!:gtt S ^ 

[ 0 0 2 2 ] f^fb-^^ 1 co?i#-:i^^§B<.o;^;^t[^±r;:}i. c 

\-X. t^Ji-o^ 1 c7>-^ — 2^lc^-l^ '■.Htii' oil T^ilift^T^y^ 
tr^o 6 -1' > ^^iiff^p^e-t? "=7—^^ y 7^' - \\\^^r<. 

C C D-V — 4 ^^t'b(.OB.';^ff/l^/^'lJl^.^^^^H'. 
[ 0 0 2 3 ] Z(r,^X', (It^nV.^ 5 l^^^Sf^J^'^^J?to^}^ 

i r o V ' T > ^ S -UtE > ^ L/':> 13: :g i-t- 1 'C t t o fi, S 

^e^.'fl^rJ:. C CD "^'--^J 4 ^^i^[Pf-'t/n : ft¥-,'^fp] 
:0-80/^ . C C D ^ - -tJ 4 t/:- 4:: V^i^'^ 1^ : o JK 




it#r?^ ^06-050941 



[0 0 2 4] 'rtO;fa^. ^%^,f}i^M 1 ^xH^^rt-lliO nini/'^:J- 
[ 0 0 2 5 ] 

[ -^e 7^ f : ] ^y^:'-- ^ - -.i^ V ^ - . ^ ^t: n>l i c.]: 5 try :t^''j 
mr-XoT^M-m. fr- ^ i- lirt t Il-I^ i/:^ m m 0.?. '5 Ai ^6 

^^^oJ:->t'. iJ^t-^^t-tJii^^^^tt 6^i^^r^■^^iI.^-t 
r£ i -I . t . 5 1; ^ f-. ^ ^ S ^ ci] ± ! - 1 1 D * r^- 1 g 
-t/£i>C'^g'^i7)-0. 9-1. 2 t^J:^ Xv'^zBii i-.Xol^Lfc 

i CO - cto o ^ ' "3 , f ^ ^ iSt-l-_h ^ i?] ^ 

[S]iStO?a^i3i/^l?tP^] 

i1 B * M ^ T t i ' E -C 6 o 
[E] 2 ] El (::T:i-ir/ri1?mjt.rc®ai^!ii-;g^OA,^tt 

[^^^■c05^^^] 

i-'-^.u-^m \cv m^m lb ic -'T— 



